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"Clutch, particularly for motorcycles 55 

The present invention relates to a clutch for vehicles, particularly for motorcycles. 

For a gradual transmission of the driving torque to the driveline, the clutches make use of 
two, mutually linked sets of clutch plates which are respectively connected to a driving 
5 member and to a driven member, by pressing and releasing the plates by means of a 
Belleville washer that is supported on the driving member and whose peripheral edge 
engages a counter-ledge of the driven member. 

Moreover, when shifting down gear, particularly in high-performance vehicles such as sport 
motorcycles, rapid torque reverses are generated with high differentials which may cause the 

10 engine to be overloaded up to breaking. Therefore, prior European Patent Application No. 97 
122 156.9 describes a friction clutch for motorcycles which is provided with a device 
providing the automatic clutch disengagement as soon as a maximum inverse-torque 
threshold is reached. Such device makes use of balls engaged between inclines to disengage 
the members of the friction clutch as soon as a predetermined inverse-torque threshold is 

15 exceeded. The threshold is adjustable by changing features such as the inclination of the 
planes, the elastic coefficient of the spring, etc. 

Although the clutch of the above-mentioned European document effectively performs its 
function of limiting the inverse torque to a predetermined threshold, however, in particular 
operative conditions, mainly in presence of wear of the rolling surfaces, it is liable to 
20 jamming because the balls, which are free to roll between the inclines, may escape from their 
tracks and become seized between the driving member and the driven member. 

Therefore, a main object of the present invention is to provide a clutch, particularly for 
motorcycles, which is provided with an automatic, clutch-disengaging device that is 
improved with respect to the above-mentioned, prior device in order to prevent jamming. 

25 The above mentioned object and other aims and advantages, which will better appear below, 
are achieved by a clutch having the features recited in claim 1, while the dependent claims 
state other advantageous, though non-essential features. 

The invention will now be described in more detail with reference to a preferred, non- 
exclusive embodiment, shown by way of non-limiting example in the attached drawings, 
30 wherein: 
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Fig. 1 is a front view of the clutch for motorcycles according to the invention; 
Fig. 2 is a cross-section view along line U-IL and to an enlarged scale of the clutch of Fig. 1; 
Fig. 3 is a front view to an enlarged scale of a detail of the clutch of Fig. 1; 
Fig. 4 is a cross- section view along line IV-IV of the detail of Fig. 3; 
5 Fig. 5 is a front view of a further detail of the clutch. 

With reference to the above-mentioned figures, a friction clutch comprises a hub 10 having 
an axial, cylindrical housing 12 to be keyed, in a way known per se, onto a driving shaft (not 
shown) together with a counter-hub 14 and a ring 16 between them. 

An axially slidable cylinder 20 is pivotally supported on a cylindrical seat 10c of hub 10 and, 
10 according to this invention, is coupled with hub 10 via rollers 22. Rollers 22 are pivotally 
supported about a radial axis in respective, equally spaced slots 24 made on a plate 10b of 
hub 10 and engage respective inclines 26s made on a steel plate 26 that is frontally laid on 
cylinder 20. 

Each roll consists of a ball 22a that is diametrically supported by a pin 22b whose ends are 
15 pivotally engaged in holes 24a, 24b made on the side walls of slot 24. Cylinder 20 is 
elastically butted against hub 10 by means of an elastic member (not shown) compressed 
between ring 16 and the hub. 

The perimeter of hub 20 has longitudinal grooves 28 which are engaged, in a knoAvn way, by 
respective internal toothing of driving clutch plates (not shown). A basket-shaped, driven 

20 member 32 is pivotally supported around hublO and cylinder 20 and has channels such as 34 
which are engaged by driven clutch plates (not shown), which are alternated with the driving 
plates to form a pack of plates that are alternatively connected to hub 20 and basket 32. 
The pack of plates is axially constrained between a ledge 10b of the hub and a plate-pushing 
cap 38 that is externally provided with a circumferential ledge 38b having an hardened 

25 coating on the opposite side of the surface in contact with the plates. 

Counter-hub 14 has an external ledge 14a engaged by a thrust ball-bearing 42 consisting in a 
know way of a crown of balls constrained in a cage. A sleeve 40 has an abutment 40b winch 
pushes ball-bearing 42 against the external ledge 14a of the counter-hub and, at the opposite 
end, sleeve 40 has a plurality of radial claws 40a. A spider spring 44 is constrained between 

30 the circumferential ledge 38b of cap 38 and the claws 40a of the sleeve. Spider spring 44 
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consists of a conical plate of sheet steel having a central hole and cut with radial slots to 
form a plurality of radial fongers such as 44a which are engaged by claws 40a. 

A conical member 50 that is coaxial to cap 34 has a plurality of radial brackets such as 50a 
which project between claws 40a of sleeve 40 and are screwed to cap 34. The conical 
5 member is normally in a resting position, and can be pushed or pulled rightward (as seen in 
Fig. 1) by means of known means (not shown) against spider spring 44 for withdrawing cap 
38 from the pack of plates, thereby disengaging the clutch. 

The set of rollers 22 housed in the slots 24 engages disc 26 to form an automatic clutch- 
disengaging device operating as soon as maximum inverse torque threshold is reached, 

10 which is similar in its operation to the known device described in the prior, above-mentioned 
European document. As soon as a predetermined inverse-torque threshold is exceeded, 
rollers 22 roll along their respective inclines 26s causing cylinder 20 to be axially withdrawn 
from hub 10, to abut against pressing cap 38 and to move the latter away from the pack of 
plates in opposition to spider spring 44, thereby causing the clutch disengagement. The 

15 threshold required to cause the disengagement is adjustable in a known way by changing 
features such as the inclination of the planes, the elastic coefficient of the spring, etc. 

Since rollers 22 are constrained to rotate in association with the hub, any jamming is 
prevented while it could occur in case of balls free to roll between inclines, should one or 
more balls escape. Furthermore, since the inclines are made on a steel plate laid on the 
20 cylinder and made of an aluminium alloy for reduction of weights, wear is reduced a longer 
mechanical life for the device is achieved. 

A preferred embodiment of the invention has been described, but of course many changes 
may be made by a person skilled in the art, depending on the requirements, within the scope 
of the inventive concept. For example, rollers 22 can be made enbloc and the inclines can be 
25 directly made on the cylinder, should it be made of a wearproof material. 
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CLAIMS 

1. A friction clutch for vehicles, comprising a driving member (10) and a driven member 
(22) coaxial to the driving member, with a pack of clutch plates between them which are 
alternatively connected to the driving member and to the driven member, a pressure member 

5 (38) engaged by elastic means (44) to push the clutch plates against a ledge (10b) of the 
driven member, a floating member (20) that is axially translatable between the driven 
member (10) and the pressure member (38), and driving means (22, 24, 26) on said driving 
member and floating member which are in mutual, rotary and shifting engagement to axially 
push the floating member (20) against the pressure member in contrast to said elastic means, 

10 characterized in that said driving means comprise rollers (22) each pivotally supported by 
one of said driving member (10) and floating member (20) about a substantially radial axis 
to engage respective inclines (26s) that are frontally made on the other one of said driving 
member and floating member. 

2. The friction clutch of claim 1, characterized in that said rollers (22) are pivotally 
15 supported on said driving member. 

3. The friction clutch of claim 1 or 2, characterized in that each roller has a substantially 
spherical, middle portion (22a) and two opposite, diametrical ends. 

4. The friction clutch of claim 3, characterized in that said substantially spherical, middle 
portion (22a) is diametrically supported on a pin (22b) and said opposite, diametrical ends 

20 are the ends of the pin. 

5. The friction clutch of anyone of claims 2 to 4, characterized in that said rollers (22) are 
arranged in respective, equally spaced slots (24) made on the driving member and said 
opposite, diametrical ends are engaged in holes (24a, 24b) made on the side walls of the slot. 

6. The friction clutch of anyone of claims 2-5, characterized in that said inclines (26s) are 
25 made on a plate member (26) that is made of a wearproof material and is frontally laid on the 

floating member (20). 

7. The friction clutch of anyone of claims 1 to 6, where that said pressure member consists of 
a cap (38) having an annular surface adapted to engage said clutch plates, characterized in 
that said elastic means consist of a spider spring (44) having a smaller base that is axially 

30 retained by retaining means (40) and a larger base that is elastically abutted against a 
circumferential abutment (38b) of the cup (38) on the opposite side of the annular surface. 



I 


WO 2005/050045 PCT/IT2003/000752 


2/3 



2.4 b 26s ib 

Fig. 2 


:.« 




INTERNATIONAL SEARCH REPORT 


»~*~rnational Application No 

. .T/IT 03/00752 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 F16D7/08 


According to International Patenl Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 F16D F16C 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


EP 0 854 304 A (JOERG SCHLECHTE 
PRAEZISIONSTEI ; NUOVA S T M DI VITO E 
ORONZ0 S (IT)) 22 July 1998 (1998-07-22) 
abstract 
claims 1-6 
figure 1 


1-5 


DE 85 18 371 U (M.A.T. MALMEDIE 

ANTRI EBSTECHNICK GMBH) 

15 January 1987 (1987-01-15) 

abstract 

page 4, line 26 - page 6, line 9 
figures 1-3 


1-5 


-/— 


LH 


Further documents are listed In the continuation of box C. 


El 


Patent family members are listed in annex. 


° Special categories of cited documents : 

"A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earDer document but published on or after the international 
filing date 

*L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'C document referring to an oral disclosure, use, exhibition or 
other means 

*P" document published prior to the international filing date but 
later than the priority dale claimed 


■T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 


Date of the actual completion of the international search 


21 July 2004 


Dale of mailing of the international search report 


28/07/2004 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

TeL (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 


J. Giraldez Sanchez 


Form FCT71SA/210 (second sheet) (January 2004) 


page 1 of 2 


INTERNATIONAL SEARCH REPORT 


C.(Continuation) DOCUME NTS CONSIDERED TO BE RELEVANT 

Category ° | Cilalion of document, with indication, where appropriate, of the relevant passages 

US 4 896 755 A (GIRGUIS SOBHY L) 
30 January 1990 (1990-01-30) 
abstract 

column 8, line 11 - column 9, line 2 
figure 4 

US 2 146 044 A (WOLFRAM WILLIAM S) 
7 February 1939 (1939-02-07) 
page 2, left-hand column, line 52 - 
right-hand column, line 21 
figure 1 


uotomational Application No 

. JT/IT 03/00752 


Relevant to claim No. 


2-5 


Foim PCT/1SA/210 (continuation ot second sheel) (Januaiy 2D04) 


page 2 of 2 


INTERNATIONAL SEARCH REPORT 

Information on patent family members 


*-rnational Application No 

JT/IT 03/00752 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 

0854304 

A 

22- 

-07- 

-1998 

DE 

29700807 Ul 

27-02-1997 







DE 

59703433 Dl 

31-05-2001 







EP 

0854304 Al 

22-07-1998 

DE 

8518371 

U 

15- 

-01- 

-1987 

DE 

8518371 Ul 

15-01-1987 

US 

4896755 

A 

30- 

-01- 

1990 

DE 

8623878 Ul 

14-05-1987 







DE 

3771969 Dl 

12-09-1991 







DE 

8711964 Ul 

19-11-1987 







EP 

0258892 A2 

09-03-1988 







JP 

2594573 B2 

26-03-1997 







JP 

63135618 A 

08-06-1988 







US 

5035311 A 

30-07-1991 


US 2146044 A 07-02-1939 NONE 


Form FCT/ISA/210 (patent family annex) (January 2004) 


S 


